EXPERIMENT
The data acquisition of production of neutral mesons and γ-quanta in dC interactions has been carried out with internal beams of the JINR Nuclotron. The PHOTON-2 setup includes 32 γ-spectrometers of lead glass. The modules of the γ-spectrometer are assembled into two arms of 16 units. These modules in each arm are divided into two groups of 8 units. The output signals in each group are summed up linearly and after discrimination by amplitude are used in fast triggering. In this experiment, the discriminator threshold was at the level of 0.4 GeV. Triggering takes place when there is a coincidence of signals from two or more groups from different arms. (The block-scheme of electronic equipment is in sl. № 44.) Detailed description of the experiments is in: Kh. U. Abraamyan et al., Phys. Rev. C 80, 034001 (2009); arXiv:0806.2790 . 13 .09.12 6 Abraamyan Kh.U. et al.
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Invariant mass distributions of γγ pairs without (left) and with (right) the background subtraction. The reaction p(5.5 Gev/c)+C, minimal cuts: Eγ ≥ 50 MeV The selection criteria
(1) the number of detected photons in the Right arm of the spectrometer, Nγ ≥ 2; (2) the energies of photons, Eγ ≥ 50;200 MeV; (3) the summed energy in real and random events ≤ 0.7; 0.75 GeV. (4) opening angles of photons, Cos θ γγ < 0.997; 0.994.
The so-called event mixing method was used to estimate the combinatorial background: combinations of γ-quanta were sampled randomly from different events. 
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2) Another levels of sum of the energies:
(i) the energies of photons, Eγ > 50 MeV,
(ii) the sum of the energies of two photons, 350 < E 12 < 700 МэВ, (iii) opening angles of photons, Cos θ γγ < 0.997.
2(а):
The background is normalized to the total pair number.
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2(b):
The background is normalized to the number of pairs in a range M< 28 МeV. 
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3(b)
. The same spectrum after the background subtraction. 
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4(b). The same spectrum after the background subtraction.
The background is normalized to the number of pairs in a range (52; 60) MeV. (ii) the sum of the energies of two photons, 400 < E 12 < 700 МэВ, (iii) opening angles of photons, Cos θ γγ < 0.994.
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6(b)
. The same spectrum after the background subtraction.
The background is normalized to the number of pairs in a range (52; 60) MeV.
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The parameter values in the Gaussian approximation (ii) the sum of the energies of two photons, 400 < E 12 < 750 МэВ, (iii) opening angles of photons, Cos θ γγ < 0.994.
Model
7(а):
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7(b)
The background is normalized to the number of pairs in a range (52; 60) MeV. The invariant mass distributions of γγ pairs in the right arm of the spectrometer in the reaction d+C (left) and d+Cu (right). The following γ-decay channels are taken into account: the direct decays of πº,η,ή hadrons into two γ's; ω → πºγ; ∆ → Nγ; the Dalitz decays of η → ππγ, η → γee, πº → γee; ή → ρºγ, Σ →Λγ, the πN and NN-bremsstrahlung.
The invariant mass distributions of γγ pairs selected from above described procedure (see sl.№11) for simulated d(3 GeV/n)+Cu data in the real conditions of the experiment. Invariant mass distributions of γγ pairs in two different runs of measurement under condition Eγ ≥ 50 MeV: with the empty target (dashed histogram) and with the internal carbon target (solid histogram) in the reaction dC → γ +γ +X at 2.75 GeV/c per nucleon.
With the internal carbon target
Without target
